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(57)Abstract 

PURPOSE: To embody a liquid crystal display element having a 
visual angle characteristic. 

CONSTITUTION: An org.. solvent formed in a drop form is 
, selectively deposited by each of desired positions on a liquid 
oriented film 7 by using an ink jet device, etc., and the 
orientability of the liquid crystal oriented film 7 in this part is 
selectively changed from the other part, by which two oriented 
are formed. In addition, the extremely easy and exact control of 
positions to be deposited with the org. solvent is possible and, 
the oriented regions 8, 9 having different orientability are exactly 
selectively formable. 
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^ * NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The process which forms the liquid crystal orientation film so that the electrode of the 1st 
substrate which has an electrode on a front face, respectively, and the 2nd substrate may be covered, 
Have a gap and carry out opposite arrangement of said the 1st substrate and said 2nd substrate so that 
said electrode may have a gap and may counter, and a perimeter is closed. In the manufacture approach 
of a liquid crystal display component of having the process which pours a liquid crystal constituent into 
said gap, and is made pinching as a liquid crystal layer The process which forms said liquid crystal 
orientation film on the front face of said 1st substrate and said 2nd substrate, and performs rubbing 
processing to this each of liquid crystal orientation film, The manufacture approach of the liquid crystal 
display component which is made to carry out outgoing radiation of the organic solvent guttate from 
pore, and is characterized by providing the process which applies this organic solvent alternatively on 
said liquid crystal orientation film, and the process which dries the front face of said liquid crystal 
orientation film. 

[Claim 2] In the manufacture approach of a liquid crystal display component according to claim 1, said 
organic solvent is alternatively applied to said liquid crystal orientation film using ink jet equipment. The 
manufacture approach of the liquid crystal display component characterized by preparing two or more 
fields from which a liquid crystal orientation condition differs in one liquid crystal orientation film front 
face. 



[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document' has been translated by computer. So the translation may not reflect the original : 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of a liquid crystal display 
component of having started the manufacture approach of a liquid crystal display component, especially 
having improved the angle-of-visibility property. 
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[0002] 

[Description of the Prior Art] In recent years, the liquid crystal display component which has the 
features, such as a thin shape, a light weight, and a low power, is briskly used as a display device of OA 
equipment, such as a Japanese word processor and a desktop personal computer. Generally also in such 
a liquid crystal display component, practical use is presented with the liquid crystal display component 
using the light modulation property by the twist array of a liquid crystal molecule called a pneumatic 
liquid crystal. As the means of displaying, they are rotatory-polarization mode and birefringence mode. It 
can divide roughly into two methods. 

[0003] Generally [ the Twisted Nematic (TN) mold liquid crystal display component of for example, 90 
degree twist molecular arrangement ] from the former LCD in rotatory-polarization mode is used, and 
theoretically, since a high contrast ratio is obtained by monochrome display, this has mainly been used 
for the clock, the calculator, etc. This TN liquid crystal display device has the good gradation display 
engine performance, and is applied to the liquid crystal television which is used for the liquid crystal 
display component of the active-matrix drive method using an MIM component or TFT components 
including a simple matrix type drive method which about several 10ms, a scan electrode since it is 
comparatively quick, and a signal electrode cross, and forms a pixel on a matrix etc., and generally 
performs a full color display combining a color filter further, OA machine dexterous [ a speed of 
response ] display device, etc. On the other hand, since it has the ****** electro-optics property, also 
in the liquid crystal display component of a simple matrix type, a good contrast property and a good tone 
reproduction are realizable [ the liquid crystal display component of the means of displaying in 
birefringence mode is a thing using the super-twisted-nematic (STN) mold liquid crystal which has the 
molecular arrangement to which 90 degrees or more of liquid crystal molecules were twisted between 
substrates (eel gap), and ] with a time-sharing drive. 

[0004] However, in such a conventional liquid crystal display component, it has the viewing-angle 
dependency that a contrast property and a foreground color change a lot for every a watcher s viewing 
angle over a screen, or right and left or the vertical direction. Then, the technique of the conventional 
versatility is proposed in the viewing-angle dependency of such a liquid crystal display component at the 
****** sake. 180 ** As one of them, the directions which were proposed in recent years and where a 
liquid crystal molecule rises in 1 pixel with the technique which KH.YANG (1991IDRC, p68) proposed 
differ. Two of improving a viewing-angle dependency using the liquid crystal display component which 
prepared two fields Domain TN (TDTN is called) method is learned, moreover, such TDTN is advanced 
further and the domain division TN (Y. — Koike, etal 1992SID, and p798; — such a technique is called 
DDTN) of preparing the field where pre tilts differ by rubbing orientation processing of the same 
direction within the same substrate in 1 pixel is known. 

[0005] These techniques perform rubbing processing alternatively only on the orientation film ingredient 
layer of the part which formed the orientation film ingredient layer, covered the part with the mask 
alternatively, and was exposed from the mask on the substrate, in order to form a different field which 
changed. the orientation condition of a liquid. crystal molecule within the same orientation film surface on 
the same substrate. Moreover, after forming the orientation film made from an inorganic compound in 
DDTN, The orientation film of an organic compound is formed on the inorganic compound orientation film, 
and the photolithography method is used for this. The organic compound orientation film by for example, 
the thing for which it leaves only 1 -pixel one half and rubbing processing is once performed on it 180 ** 
Form two or more fields from which the pre tilt angle differed on the organic compound orientation film 
and the inorganic compound orientation film, and change the orientation condition of a liquid crystal 
molecule. 

[0006] Drawing 4 (a) is drawing showing the process which forms the liquid crystal display component of 
a TDTN method. This gives rubbing orientation by rubbing processing once alternatively to a part of 
orientation film ingredient layer 403 exposed from the mask 401, and the array of a liquid crystal 
molecule 180 ** It differed within 1 pixel. Two fields are formed, or orientation film ingredient layer 403 
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some tops exposed from the mask 401 — alternative — SiOX etc. — a mask ingredient is formed and 
liquid crystal molecular orientation differs, using this as a mask 401 Two fields are formed within 1 pixel. 
[0007] concrete — the case of the mask rubbing method — first — the orientation film ingredient layer 
403 on a glass substrate 405 — 1st rubbing processing is mostly performed on the whole surface. Next, 
it is a photolithography about a it top. Patterning is carried out, the resist film is formed and it considers 
as a mask 401 so that only 1-pixel one half may be covered, and with the 1st direction of rubbing, 
rubbing processing of 180 ** hard flow is performed in the orientation film ingredient layer 403 of the 
part exposed from the mask 401. And the mask 401 which consists of resist film which had covered the 
orientation film ingredient layer 403 top is exfoliated, and the above directions of 180 ** orientation 
differ. Two fields are formed on each pixel electrode 407. Or it forms so that the directions of 
orientation may differ every adjacent pixel electrode 407. 

[0008] SiOX Mask vacuum deposition is different SiOX using a metal mask etc. Every field which is 
different in vacuum evaporationo It is the approach of performing in 2 steps or more. 
[0009] However, in the case of mask rubbing, by the above-mentioned approach, there is a problem that 
the effectiveness of the 1st rubbing processing will decrease sharply by resist covering, first. On the 
other hand, in the case of mask vacuum deposition, if it is in the liquid crystal display component to 
which the further detailed-izing of a pixel and many pixeHzation progress that precision improves the 
mask alignment for every pixel, there is a problem that it is more difficult still. 
[0010] drawing 4 (b) — above Y.Koike ** — it is drawing showing the proposed approach. This 
technique forms the inorganic compound orientation film 501 in a first pass eye, and forms the organic 
compound orientation film 503 in the second layer. An orientation condition which is different on one 
substrate 405 by forming alternatively such organic compound orientation film 503 and the inorganic 
compound orientation film 501 on one substrate 405 Two fields should be able to be prepared. 
[001 1] However, according to the experiment of this invention persons, on the inorganic compound 
orientation film 501, in order to perform orientation control to the problem that surface orientation 
capacity declines by use of the liquid crystal display component over a long period of time, and the 
inorganic compound orientation film 501 with, comparatively hard membraneous quality and the soft 
organic compound orientation film 503 by rubbing processing once, a difference remarkable to liquid 
crystal orientation ability in the field of such different membraneous qualities will arise. Consequently, 
the symmetric property of orientation ability will be remarkably spoiled among these fields, and it was 
checked that there is a problem that a viewing-angle property falls sharply rather. 
[0012] moreover, it is shown in drawing 5 using print processes — as — Effectual according to the 
experiment of this invention persons, although the technique of forming two kinds of organic orientation 
film 601 and 603 in the shape of a stripe so that each other may be adjoined mutually is also thought 
out It was checked that there is a problem that exact formation of the stripe of 330-micrometer pitch 
extent is difficult. 

[0013] Moreover, according to the experiment of this invention persons, it is effectual although the 
technique: of forming two kinds i of organic orientation film 601 and 603 as formed this in the shape of. a 
stripe by the photolithography method and shown in aforementioned drawing 5 , using dehydration ring 
closure system polyimide and fusibility polyimide as a film ingredient is also thought out. It was checked 
that there is a problem that exact formation of the stripe of 330 - micrometer pitch extent is difficult. 
[0014] 

[Problem(s) to be Solved by the Invention] It is in offering the manufacture approach of a liquid crystal 
display component with the degree of freedom of control of the orientation ability of a liquid crystal 
molecule accomplished, in order that this invention might solve such a problem, and the purpose can 
form two or more fields where orientation conditions differ by simple technique, and still higher and, and 
the high dependability of the obtained orientation film and endurance. And as a result, it is in realizing a 
liquid crystal display component with a good viewing-angle property. 
[0015] 

-4- 



[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 
manufacture approach of the liquid crystal display component of this invention The process which forms 
the liquid crystal orientation film so that the electrode of the 1st substrate which has an electrode on a 
front face, respectively, and the 2nd substrate may be covered, In the manufacture approach of a liquid 
crystal display component of having the process which it has [ process ] a gap and opposite 
arrangement of said the 1st substrate and said 2nd substrate is carried out [ process ] so that said 
electrode may have a gap and may counter, a perimeter is closed [ process ], and makes said gap 
pouring in and pinching a liquid crystal constituent Said liquid crystal orientation film is formed on the 
front face of said 1st substrate and said 2nd substrate. After carrying out outgoing radiation of the 
organic solvent guttate from pore after performing rubbing processing to this each of liquid crystal 
orientation film, and applying this organic solvent alternatively on said liquid crystal orientation film, it is 
characterized by providing the process which dries the front face of this liquid crystal orientation film. 
[0016] Or the manufacture approach of the liquid crystal display component of this invention is applying 
said organic solvent to said liquid crystal orientation film alternatively in the above-mentioned 
manufacture approach using ink jet equipment. It is characterized by preparing two or more fields from 
which a liquid crystal orientation condition differs in one liquid crystal orientation film front face. 
[0017] In addition, as the above-mentioned organic solvent, solvents, such as isopropyl alcohol or an 
acetone, can be used suitably, for example. Moreover, as equipment which carries out outgoing radiation 
of such an organic solvent, ink jet equipment can specifically be used suitably. Although it changes also 
with classes of organic solvent to be used at this time, when an organic solvent is made to come out of 
and put and it is made to cover on the liquid crystal orientation film, it cannot be overemphasized that 
magnitude, an outgoing radiation rate, etc. of a drop at the time of carrying out outgoing radiation of the 
organic solvent are set up suitably so that an organic solvent may not be dispersed or spread even to 
an unnecessary field. 

[0018] Moreover, as an ingredient of the above-mentioned liquid crystal orientation film, polyimide which 
is specifically, for example, generally, used can be used suitably. Or organic orientation film which is 
generally used from the former in addition to this can be used suitably. Or generally the film of the 
quality of the material from which a front face receives deterioration moderately with an organic solvent 
can be used. 
[0019] 

[Function] For example, if an organic solvent like isopropyl alcohol or an acetone is applied on the liquid 
crystal orientation film which consists of an ingredient like polyimide, the pre tilt angle of the liquid 
crystal orientation film of the applied part will become small. Then, in order to form the orientation field 
which carries out induction of two or more kinds of pre tilt angles using this phenomenon on the liquid 
crystal orientation film which consists of one kind of ingredient, the aforementioned organic solvent is 
alternatively applied on the liquid crystal orientation film, this time — for example, — 1 pixel In order to 
divide into two and to apply the aforementioned organic solvent to the field of one of these alternatively, 
by repeating making it guttate, carrying out outgoing radiation of theorganic solvent, and making it put, 
an organic solvent can be applied to an exact location and it can go to it. this invention persons found 
out that it was suitable to use ink jet equipment as equipment which performs outgoing radiation of such 
an organic solvent especially. An organic solvent is alternatively applied to the location of the request 
on the liquid crystal orientation film in the shape of a stripe using ink jet equipment. In this way, surface 
treatment for making it differ for every location of a request of a pre tilt angle directly can be performed, 
without letting complicated processes, such as spreading of a resist, its exposure, development, and 
etching, pass on the liquid crystal orientation film by applying an organic solvent to the part of a request 
of the liquid crystal orientation film correctly. 

[0020] Thus, according to this invention, two or more orientation fields which have the pre tilt angle 
which changes very correctly with simple means on the liquid crystal orientation film which consists of 
the same ingredient can be formed. 
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[0021] 

[Example] Hereafter, the example of the manufacture approach of the liquid crystal display component 
concerning this invention is explained to a detail based on a drawing. 

[0022] (Example 1) The sectional view and drawing 1 (b) which show the structure of the liquid crystal 
display component manufactured by the manufacture approach which drawing 1 (a) requires for this 
invention are the top view. 

[0023] The opposite substrate 3 with which the common counterelectrode 1 which consists of a 
transparent electrode of ITO (indium oxide tin) was formed on the glass substrate 2, and the TFT 
substrate 6 with which the pixel electrode 4 and TFT component (illustration abbreviation) which it 
becomes from ITO were formed on the glass substrate 5 are prepared. For the pixel electrode 4, it 
connects with the aforementioned TFT component and this pixel electrode 4 is pixel size. It is the 
electrode formed from the transparence electric conduction film of 1 lOmicrometerx 320micrometer. 
[0024] the opposite substrate 3 top — the pre tilt angle applied and formed the polyimide (Japan 
Synthetic Rubber Co., Ltd. make) of 4 ** in the thickness of 85nm by print processes as liquid crystal 
orientation film 7 (a) at homogeneity. 

[0025] On the other hand, also on the TFT substrate 6, the same polyimide was formed in homogeneity 
by print processes at 85nm thickness, and the liquid crystal orientation film 7 (b) was formed. 
[0026] And rubbing orientation processing was performed in the direction in which a liquid crystal 
molecule becomes the spray array twisted 90 degrees between the above-mentioned opposite substrate 
3 and the TFT substrate 6 on the liquid crystal orientation film 7 (a) and (b). 
[0027] and ink jet equipment — using — field top of each pixel electrode 4 of the liquid crystal 
orientation film 7 on the TFT substrate 6 (a), and (b) So that it may carry out for 2 minutes It is 
isopropyl alcohol (organic solvent) alternatively. Between Rhine which adjoins each other while making it 
scan in the shape of [ of 330 micrometer width of face ] a stripe Keep and apply spacing of 330 
micrometers and it considers as the orientation field 8. The above which it left, without applying It 
considered as the orientation field 9 which has orientation ability which is [ part / with a spacing of 330 
micrometers ] different in the orientation field 8. 

[0028] At this time, isopropyl alcohol is the magnitude of the drop of that isopropyl alcohol, although 
outgoing radiation was carried out from ink jet equipment guttate. It is 110 micrometers and the outgoing 
radiation rate was carried out in 1200 drops/s. It was able to apply to the exact location, without being 
dispersed or spread when isopropyl alcohol covers on the liquid crystal orientation film such by carrying 
out outgoing radiation guttate. 

[0029] And the front face was dried. Thus, change arises in a pre tilt angle and the orientation ability of 
the orientation field 8 which isopropyl alcohol put is the include angle. It became 1.2 degrees. Moreover, 
in the orientation field 9 of the shape of a stripe isopropyl alcohol was not made to put, it is maintained 
with 4 ** which is the pre tilt angle of the aforementioned polyimide. This is shown in drawing 2 . 
[0030] Thus, it has different orientation ability. Liquid crystal orientation film 7 with which two 
orientation fields 8 and 9 were made for every pixel (a), (b) was formed in the TFT substrate 3 and the 
opposite substrate 6, each liquid crystal orientation film 7 (a) and (b) were carried out inside, opposite 
arrangement was carried out, the gap was had and combined with the perimeter of both substrates 
through the spacer, and the so-called liquid crystal cell of an empty eel condition was formed. 
[0031] And injected ZLM132 liquid crystal made from E.Merck into this liquid crystal cell as a liquid 
crystal constituent from the inlet (illustration abbreviation), it was made to pinch as a liquid crystal layer 
10, and the liquid crystal display component concerning this invention was produced. 
[0032] Thus, the pre tilt angle of the liquid crystal molecule 11 changes with manufacture approaches 
concerning this invention (that is, viewing-angle properties differ). The liquid crystal display component 
which has two orientation fields 8 and 9 in one screen was producible. 

[0033] When it displayed by having driven the liquid crystal display component concerning such this 
invention and the display grace was verified visually, the viewing-angle property has been improved by 
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leaps and bounds, and it was checked that a good display is realizable by high contrast. 
[0034] In addition, as shown in drawing 3 , the 1st orientation field and the 2nd orientation field can also 
be correctly arranged in the shape of a stripe by turns to adjacent every 1 -pixel field (pixel electrode 4). 
Moreover, as a liquid crystal constituent, it can use suitably also to the liquid crystal display component 
in GH (GUEST-HOST) mode besides TN or STN. 

[0035] In addition, it cannot be overemphasized that modification of the ingredient used in the range 
which does not deviate from the summary of this invention in the case of manufacture of the liquid 
crystal display component concerning this invention is variously possible. 
[0036] 

[Effect of the Invention] As mentioned above, as clearly shown by detailed explanation, according to this 
invention, two or more orientation fields where orientation conditions differ can be formed by simple 
technique, and the manufacture approach of a liquid crystal display component with the still higher and 
degree of freedom of control of the orientation ability of a liquid crystal molecule, and the high 
dependability of the obtained orientation film and endurance can be offered. And by such manufacture 
approach, a liquid crystal display component with a good viewing-angle property is realizable. 

[Translation done.] 

* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the liquid crystal display component concerning this invention. 
[Drawing 2] It is the top view of the liquid crystal display component concerning this invention. 
[Drawing 3] It is drawing showing the outline and orientation condition of structure of this invention. [ of 
a liquid crystal display component ] 

[Drawing 4] It is drawing showing the manufacture approach by the mask method of the liquid crystal 
display component of the conventional TDTN method and a DDTN method. 

[Drawing 5] It is drawing showing the manufacture approach' by the print processes of the liquid ;crystal 
display component of the conventional TDTN method and a DDTN method. 
[Description of Notations] 

1 [ — A pixel electrode, 5 / — A glass substrate, 6 / — A TFT substrate, 7 (a), (b) / — The liquid 
crystal orientation film, 8 / — 2nd orientation field ] — A common counterelectrode, 2 — A glass 
substrate, 3 — An opposite substrate, 4 
9 — 1st orientation field, 



[Translation done.] 
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#©&c: i o -cffifex jEfltfc, m— h ft 5 SfcftErn] 

[0 0 2 1] 20 
[0 0 2 2] HI (a) ft, #3S9HC«5 

(b) tt-t<D-5pffiEiT?fc5o 
[0023] i to (mik-o-w^m) (omwmufr 

StlRlKtE 3 J I TO*^*5H*«1S4*5j:tJ 5 TFT 
§ji^ (ia^BS) as#7*£«5±fc^fc£;h,fcTFT 
*«6irSrfflai-«-o Bf*Sffi4ttfEr130TFTSf^»C 30 
SSR£ivC*5!!K rcDffi^mffi4ttSl^f--rX 110// m 

' x '320/zm<oaM*«JIS* i b?^jS8;SixfcBffi"e*)5o 

[0 0 2 4] *t|fi]S*3±fc:tt\ «ftiaifil«7 (a) £ 

[0 0 2 5] TFTStK6±^.fc, R*0#y-f • 

5 K*WJByfefc± 585hm<DIBtl¥»c:ie— fc^UTSJfi 
EIrI*7 (b) SrJKjSLfco 

[0 0 2 6] -t LT±fficO*f^]StR 3iT F T2£t£ 6i 40 

©W-ejKfi^*590 o 8ftfc;*:^WE5i]fcft5 «fc 5ft 

*fifcttftB|6]«l7 (a) , (b) CQ_htc9 fc^^Efi 

[0 0 2 7] tlt^y^^x^hgi^ffl^T, TF 
TStS6±cOiff H B H EfaJg|7 (a) (b) (B-tft-m*) 

Dh>7;^-;i/ ' *r 330 M m«£>.* h 5 -< 

^tttjfeS$€<£i s bB9^5 7-f VTA"? 3 3 0 m m N 
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[0028] rcD£#>r y:/p fcVl'T/l'^-/wi^f- 
Ic J: 9 , y^n tr^T/V3— ^as»fiElS]]K±fc1S# 

[0 0 2 9] -tLT-tO*ffiSrK«**fco CKDiSfc 
IT, >f y zfn tV^TA-zn — /V*Stt[3SUfcElB]ffi*8© 

EiPi*tt, y^HAWii:, ^<Dfim* 1.2 
*»ofc^ h5>f ^*t^EiRj«B*K9TttBJE^#y>r ^ k 

[0 0 3 0] lOfSCUt, *ft5EfifB«r*i-« 2 
o(OEl6l€B«8. 9 H*rtfcf^!!)ii*ttfcSJftE- 
rfi]JR7 (a) , (b) S:TFTSffi3, MASS 6 
J*'U AKIrHHK 7 (a) , (b) if5US:rt«fcL 
T»I^E«**MSS<OjaHfc^^— L-CMRtS: 

[0 0 3 1 ] tlsX^&m&'ZMZ&AO ' (&^£B&) 
*»&ffiSifi/#4ft£ It-E.' Merc ktfcSfOZ L I -11 

[0 0 3 2] 1©J;5CI/T, *380§fcffi3JBt*jfcfc: 

[0 0 3 3] rcoi 5ft*«Wfc«5JSfi***-7-S:IB 

[0 0 3 4] ft S3, 0 3^^-Ti 51^ P<9^5— ®* 
IB« (®*«ffi4,). ■ w hiz^\zm i <DW>$lW$Lkm 2 , 
<OEIp1«« i:. SrEJkte-^:. h 9 -f . ^^E^JrT^:r t 
#5c Mfi^iLtH, TNfcS^ttST 

NMt^t^ GH (GUEST-HOST) K^ffi 

[0 0 3 5] -t<0fl&, «rJattUft^ x <BH 
10 0 3 6] 



ft §H¥ 7-92468 



(5) 
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[03] *38Mo»ft**3R^<o*3t©«B*5it/iaifii 

[04] ^(7)T D T N*^±I/D D T NM^SS 
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[05] «(0 T D T N^iB i t^D D T N*S©ffif 0 

l -^M^ig, 2-#7*Ste* 3-#fi£4E* 4 

(a) , (b) -m&mfam, 8 -#2 
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